Introduction
α-Hydroxy-β, γ-unsaturated esters are readily derived from the corresponding glycidic esters 2, 3 using protic or Lewis acids via their regioselective isomerizations. Out of the two possible isomerizations (path 'a' and path 'b', Scheme 1) of glycidic esters, the one leading predominantly to α-hydroxy-β, γ-unsaturated esters involves use of catalysts such as H 2 SO 4 , 3 HCl, 4 BF 3 .Et 2 O, 5 LiClO 4 , 6 zeolite H ZSM-5, 7 and Nafion-H. 8 However, with stronger protic (H 2 SO 4 ) 3 or Lewis acids (BF 3 .Et 2 O), 5 varying degrees of both kinds of isomerization are reported and appear to be a function of temperature. Ytterbium triflate is known 9 to be a useful mild Lewis acid and has gained importance in recent years. Therefore, it occurred to us that it may permit isomerization of glycidic esters by either path 'a' or 'b.' Indeed, it was found that Yb(OTf) 3 readily converts a variety of glycidic esters 1 (Scheme 1) into the corresponding α-hydroxy-β, γ-unsaturated esters 2 (path 'b') at room temperature with no trace of α-keto esters 3 being formed via path 'a'. Our results are summarized in Table 1 . We have also found that trimethylsilyl triflate (TMSOTf) allows similar isomerization (Table 1) , albeit, at low temperature (-40 o C) and in some cases giving small amount (≈ 5-10%) of α-keto esters. 
Scheme 1
Results and Discussion α,β-Unsaturated pyruvate esters, obtained via oxidation of α-hydroxy-β, γ-unsaturated esters, have been found to be excellent Michael acceptors 5 and dienophiles in Diels-Alder reactions.
5,10
We have shown 11 that α-hydroxy-β, γ-unsaturated esters are useful in the preparation of several vinylic epoxides. It was further shown by us 12 that enzymatic resolution of α-hydroxy-β, γ-unsaturated esters as well as isomerization of (-)-menthyl group bearing glycidic esters eventually lead to the formation of chiral vinylic epoxides. In continuation to explore the potential of α-hydroxy-β, γ-unsaturated esters we have now found that they serve as excellent precursors for the synthesis of cyclopentanoids (Scheme 1) via Johnson-Claisen rearrangement, 13 which occurs in a facile manner to form the corresponding diesters 4 ( Table 2 ). These partly unsaturated diesters upon hydrogenation led to the corresponding fully saturated diesters 5, some of which were converted into cyclopentanoids 6 via Dieckman cyclization. 14 The saturated diesters 5 were obtained as a mixture of cis-trans isomers with predominance of the trans isomer. These isomers, however, could not be separated by column chromatography. The diester 7c (Scheme 2), derived from cyclopentanone glycidic ester, was reluctant to undergo Dieckman cyclization to form 19 even at higher temperatures due to the trans stereochemistry 18 at the junction. On the other hand, the corresponding diester 8c from cyclohexanone readily cyclized to form the hydrindane system 20 as a mixture of cis and trans isomers (40:60). 18, 19 The bicyclic system 18a 7 led to the formation of the corresponding diester 18b upon Johnson-Claisen rearrangement via the ketene acetal intermediate A, which subsequently underwent smooth hydrogenation followed by Dieckman cyclization to form the angularly fused tricyclic system 21/22 as a 1:1 mixture.
In an attempt to make use of this type of cyclopentanoid formation in the synthesis of tricyclopentanoids, the bicyclo (3.3.0) system 23 20 was converted into the corresponding diester 27 via the same sequence of reactions as described above (Scheme-2), however, it did not undergo cyclization to form the tricyclopentanoid systems 28/29 possibly again due to the resultant trans geometry at the junction after hydrogenation. If reduction of the double bond leads to a cis junction, it is possible to make use of the present methodology for the synthesis of tricyclopentanoids. NMR spectrometers using tetramethylsilane as an internal standard. 13 C NMR spectra were recorded on Jeol LA-400 NMR spectrometer in solution of CDCl 3 using TMS as internal standard. Mass spectra were obtained using Jeol SX102/DA-6000 spectrometer. Elemental analysis were carried out using Thermo Quest EA 1110 (model) CE instruments C, H, N, O, S analyzer. Column chromatography was performed on silica gel (100-200 mesh, s.d.fine-chem Ltd. India).
Glycidic esters. Isomerisation of Glycidic esters to α-Hydroxy-β,γ−unsaturated esters General procedure using Yb(OTf) 3 : To a stirred solution of a glycidic ester (1 mmol) in dry CH 2 Cl 2 (2 mL) was added a catalytic amount of Yb(OTf) 3 (15 mg) under N 2 at room temperature and stirring continued. After the reaction was complete (TLC monitoring), the reaction mixture was quenched with saturated NaHCO 3 (10 mL) and extracted with CH 2 Cl 2 (3 x15 mL). The combined organic layer was washed with water (2 x 10 mL), brine (1 x 10 mL) and dried over anhydrous Na 2 SO 4 . Removal of solvent gave a crude product, which was purified by column chromatography (SiO 2 ). Using TMSOTf: To a solution of a glycidic ester (1 mmol) in dry CH 2 Cl 2 (2 mL) was added TMSOTf in catalytic amount (1 drop) under N 2 at -40 o C. The reaction mixture was stirred at that temperature and progress of the reaction was monitored by TLC. The reaction mixture was quenched by NaHCO 3 solution (10 mL) and extracted with CH 2 Cl 2 (3 x 20 mL). Usual work-up gave a crude product, which was purified by column chromatography (SiO 2 ). Compounds 7a 6 , 8a 6 , 9a 6 , 10a 7 , 11a 7 , 12a 8 , 13a 15 , 14a 6 , 15a 16 are known in the literature and their spectral and physical data were comparable with the compounds obtained by us. 14 A solution of a saturated diester (2 mmol) in DMSO (2 mL) was added to NaH (4 mmol) in DMSO (2 mL) and the resulting mixture was stirred at 95 0 C under N 2 atmosphere. After completion of the reaction (TLC monitoring), it was cooled to room temperature and quenched with 2 mL of saturated aqueous NH 4 Cl solution. Usual work-up gave the crude product which was purified by column chromatography. 
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